Regulation of human fetal hemoglobin gene expression.
An understanding of the mechanism involved in the regulated expression of the human gamma and beta globin genes requires the detailed definition of the cis-acting DNA sequences and trans-acting protein factors responsible for their developmental stage specific expression. To determine the critical cis-acting elements, hybrid genes containing elements of the gamma and beta globin genes were transfected into K562 cells, a human erythroleukemia line. The regulated expression of the gamma and beta genes was also studied by transferring hybrid genes containing the gamma or beta promoters linked to the neomycin resistance gene (neoR) into erythroid (K562) cells and nonerythroid (Hela) cells. DNA sequences found to be important to the expression of the gamma gene were assayed for the presence of transacting factors by studying the binding of protein factors using the gel mobility shift assay. The results suggest that there are multiple cis-acting elements 5' and 3' to the gamma and beta genes, and perhaps within these genes contributing to their regulation. In addition, there are multiple trans-acting protein factors interacting with these regions which may determine their transcriptional regulation in erythroid cells.